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>I^W*^H<^x.;/?>^^ff^>e:i^4t^tT^ K^^ 
x^y-F>i7^:5fc 

yjp^a^y-^yr&^ct^i^mt^^m-^mi^rz 20 

[0 0 0 1] 

\z^\^^xmm^n^}'y^xy^>^:^mzmL. mz 

[0 0 0 2] 

[0 0 0 3] IM'^y^xv^ymt. tS*<^*3CHF 
3 . CF. /H2 m^^. CF4 /O2 ^-^^^ C2 F 

6 /CHF3 m^^.^. y)V^ut3-^-ym\:^mm^ 
n\t. (a) yjv^uti-t^^ymt'^mz^'^n^cu 

^tS^S i Oi )i<^S®TJgTrp1«g^X:^^;!/^-0;^^Vv 

•o-r^ii^T^^fe^, (b) si02 m(D±xy^y^m 

Tfe^CF. ^ («WfCtSx = 3) ^i^T^^. $ 
G^tC (c) X^y5">:i/^j£:5Sc;OC/FJt (CK^SSc^F 

M^sii^bL. i/xx h • ^7.^^ymmm\znL 
[0 0 0 4] fi^. :i^xmoTimnmt\t. 5^? 




4$M¥6-2 7 5 5 6 8 

2 

[O'OOS] -15. ^ft'>U:3> (Six N, ;#(Cx 
= 3. y-4) fevU3> • xmX(C®ffl$tl^*fi^ 
K»)(SfT^^o Six Nv ®(Z)K7^X^y5'>^lCt), 
S*WtCtSSiOx ^<OX^y^>i/i:|^ji<Z);^Jxa^£;0t 
iiffl^n^o fc;t'L> Si Ox g;5W:t>-7e/XhS 
iS^^#:i:-r^tl«fw<tOX^:;^>if$n^cO(cMU. 

Six Nv m\t'B* ^^xy^y^mtr^yi^tjjiR 
jt^mizht^^^xxy^y^^ti. xy^y^mm^ 
s i02 m<kr)hm^^o cmt. m^r^^^-^x^^ji^^- 

Oi^^mm^S i-F (553kcal /mo 1 e) > 
S i -O^-g- (4 65kJ/mol)>Si - N^^^ 
(4 40k:cal/mole) Xh^Ct^^ibh. 

um'f^mx^^. 

[0 0 0 6] r3:^. m^m^s^x^)i^-(Dm^z\tnm 

1jmz^Dm=^(Dm^m^^^. CCXltR, C, we a 
stS "Handbook of Chemistry 
and Pliysics",69tli ed. (19 

izwmo'f-^'^^imLrco 

[0 0 0 7] tC^X. i/'jn^ - xA-fXCDKigXS 
S i Ox ^(hSix Ny^<hcorB^<^iS5SlRX 

y^yif^wr^xm^mrDf)^h^o tct^^^i. sio 

x ]i±tC:fett^S ix Ny mcDXy^y^\t. Tct^U 

LOCO smz^^^xm^^mmm^mm^^rc^o/^ 
^-xy^^xnt^n^. ±M^xy^y^\t. A-X- 
\i-^m^m^m\z±isb^rz^\zny ]'mim (s \ o 

2 Jl) ;O^^Ig^l:$nTV^^^«T^l. T^cOS iOx m 

{zML'Xmz^i^m^^^m'r^^u±y.x:^^o 
[0 0 0 8] ^Tz. &^x\tj'ju x<Dmmit. mmt 

\Zthti:^XS Ny mi^^Xy^y^ ' 

±'r^rc^(Dxy ^y^i^±m t lx^^ r^^m\zm^ 
-^n^'r-T.i^mxx^y). six Ny jii-rsiOx 
m^mm^xy^y^r^^z-W'b^cx^^^. tztK 
a. t-n-xy^y^n(Dmi^^^-p^m,'^^^ 
tz^\z^U(Dm^\zm^s \r Ny mifi^^-^nx^^Tz 

0. t.it)t5>^0N0 (S 1 Ox ®/S ix Ny 1/S i 

Ox m) m^^^^r^f-hmmmtm^^nx^^tz 

$^tC&^l/^t^y-h«®CD^M(CS ix Ny 

mm-^fix^^^i^^\z\t. :L(D±.xfxt>n^sio. m 
(Dxy^y^\^s \. N, m(o^mxmmzw±\^f^n 

[0 0 0 9] tz.^x. mm^n^mt^^nnmcDmv 
m^^(D^^^xy^y^^notzt^\z\t. -mznun 
mom=^m^i^'^x^)v^-<Dm\zh^mM(D^t^&^ 
tfim^L^\ hii^L. s i Ox mts ix Ny moi^ 
s i -oi^^is i 'n^'^\m=f'fm'^x^^)\^^ 
-(Dm^\tmmiS:^^it^. ^n^n^m<D^m^xy^ 
y^\iL^m^\zmmx^^. 
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3 . 

[0 0 10] '^^^r>z.(Dm^:siv^y^^-^mtr^ 

[0 0 11] ZZ.'Q. S i Ot li±TS ii Ny ^^X 

^mm^\m\zi^m^e 1-142 7 44^i>^ 

J±) i^^^l-^^^^CHz Fz ^c^;9XtCC02 ^3 0-7 0 

cJ:oT(D^SiOx SCDX^y 5">:i^aT*^ C F 

O* ^ttl&bTF* <£fflffiL'TCOF£^?]^T^£-r^' 
t. "CF, ^ <D^^a;^W>bTS i02 MOXy^y 
^mm^&Tt^. Six Ny tiF* ^^J:y^ 

y^mtLxxyT>^x^^0x. C02 (o^^a^jp 

[0012] ^;^c. Proceeding of Sy 
mposium on Dry Process, US 
8m7^, 86'-9 4^-i> (1 9 8 7^) \Z\t. 
tlJV ' \^y-fXy^>^mm\ZNF, tClz t^^l^ 

^u^nmiz^D^^^iz^^r^Fc 
i^m^-^nx^-^^. s i 'om'^\t^:ty^^^^s 5 

%^tS<D\zMb. S i -N^'&tiS 0%TfeD. ft^^ 

^^-&) co-^ntri£<. Fc 1 ^e^ii^^brcF* . 

Cl* ^<D^iyti)UzXr):jiy^y^^ri^, S 
iOx m\t:in^(D^'ytlMZ^'DX^i>lt/u^Xy^ 

y^-^nu^^ox. '0imisixy^y^f)^'^mtf3i^t)ifi 

X$>^o 

[0 0 13] 

X m<D±xs ix Ny mm^xy^y^r^^mmiz^ 
^^x\t. ^^f}^(Dm'^f}^fs.^nx^^^o cnu. mm<D 
xy^y^mm^^^^t$>^Mmx\t^mx$>^o ^ 
n\t. yi^tiji'Ka^^M^tr^mmiz^y^s i^ n, 
^xy^y^r^mmx\t. m^xs iOx m^m&r 
niimMzxy^ymmmTt^^^^x^^. 
[0 0 1 4] by^^u, '^^(D&m\zhmm\t$>^. tct 
^\t±m(OFC]^fm'r^:fu±xx\t. 
jt^^mm Lx\^^^rzib\z^ijmnxm:^mmzmmx^ 

[0 0 15] s ix N, m0±xs 1 Ox m^m 
^xy^y^r^&mz^^^x\t. z.<Dm<D^-:^\z]t 

-<xm^^^^&^-r^ctt)mv^^rzit). m^mh(>r3i 

J:DSiOx ®^£X-/^>^bTl.^Tfe, ^<DKJt-^^ 




(3) #ia¥6-2 7 5 5 6 8 

4 . 

\Z\t'£.-iry-Jtim^^^LX:^r^. Six Ny ;0^^£tlL 
rcm}^X^<Dyi^t}MZ<kK>Tm<O.Xy^y ^m&f}^± 
^VxL^oi)^^X$>^. 

[0 0 16] ®iatc;5:oT. V^y^XTigcoS^ffiti 

Proceedings of the 43rd S 
ymposium on Semiconductor 
s and Integrated Circuits 
10 Technology, p. 54 (199 2^) \ZU. 
Cl He 13:^0mm^^y'yX'^ (ICP=Induc 
tion Coupled Plasma) L 
PCVDStCjcD^KM^nfcS i 3 N4 Ji(7)±TTEO 

s-cvDmzxDm^'^nrzs i o . m^cz f 
6 (^^-^yjv-tux^y) ^m^^xxy^y^L. ^ 
-vmmz-mM.n.^^m?[.^^u't^:fx^^7.miim 
^^nrv^^. '^mm^yX^^x\t.i^%o:>mmii^'^m. 

tCitfT-r-SCDT. C2 Fe \m.\t^^y^^(j^Jh^^^c 
F^ lC^>#$n. ;in/5i^*Xiy5^>^^IC^4LTV^^fe<7) 

a? ch^^e^nrv^^o ^fc. ^(^^^«»r^c/Fitc7) 

igV^:7Jl/:f D*— 4^>^#U"7— OtpCDCM^t^, S i 
X Ny t}^(Z)NJl^ct»:}feS i Ox 4'O0K?i:i^'&b-^ 
TV^co-e, Si Ox l(D^ffi-Cti^S$n^;0^. Six 

[0 0 17] z.(jyW^^\Xt^UV^^^x^^tl^. SSb;^c 
^u^T.Xz^V^^'miWit.. ^1^mz^\^XUM-k. n 

30 (j:>mnnyr:>^\t. Cl F^(Dmwi^'^Wizmhjfzm^ 
wm. Six Ny jitc^LT^^tci^sm^ffiffi-r 

^z^himmu^iO. m(J^Y-y^xy=^y^l5mi^ 

[0 0 18] 

[^^^^^-r^fca6co^S] i^Wm't'y^xy^y 

^-^m^xy^y^^wnx. -«SC« F, (fc;^c 
b. X. yti^i^lgCTabO, y^x+ 2<;0P#<£^fc 

^x-/^>^- ;^Xcoy^X'T^^Ig$'a:, Six Ny 
^t?5(Bf®0±lCfg^^n7^cS i Ox 9^«SsF®&SS?Wtr 

[0 0 19] ruT, '^mm.^yx^t.\t. mm<^y 

^ X V ic M:'^ Tta^ X JI^ O W??[HlSc ±@^Tfc* 
CO e> cox*;Ot Aj: $ nr ^ :/ 7 X V C9 ^1 i: Tab ^ o 

^iE*s<7)y^X'7tti, fzhx\t^^^mMMmz'^F 

5^? -^^nS^^jS&bTx^-fi^niSism^SrT^lchtcJct^ 
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(4) 

5 

[0 0 2 0] 1 0^W:t>/cm3 &.±<D^:ty 

^U:3>JSy^^X*^v ICP (Inductive 
lyCoupled Plasma) > TCP (Tra 10 
nsformer Coupled Plasma). 

[0 0 2 1] ^Tz. ±my)vtnti-^^ymt'^mt. 

\z^^x^mrzrctf}^x^^o l^^l. ^mm^$>^ 
g*#< f^num^(D^^\z\mf^.m\zmmLrz^m^ 
^^^^^u^'ik^m^^^mrz^^^nir. ^rzm^(D 
s-grtcts^s^a^-er. m^m. ^m. xt^n^. mm 20 
^m(Dmit^t^^t\zu^. 
[0 0 2 2] a^t^^^w^mtzryjvtujz-^^ymt 

^m(D-'mt\^X\t. y'hyy)V:tOX^Uy (C2 F 

4 ) , ^^.-^yji^a-f^i^^xy (Ca Fe ) . xh^ 
7;i/:tn v'^nyn^> (c-Ca F4 ) , ^^it7;i/ 
:tDi/^ny'x> (C-C4F6 ) , ^:^if7;i/:tn^ 

>if> (Cfi Ffi ) , :t^^7;l/:tn>'^n^7':$' hU 

x> (c-Cr Fa ) , ^^^7;i/:rat'S/^D [2, 

2, 1] ^y^5/x> (C7 Fa ) m^m^-f^z.t:^^x 

[0 0 2 3] ^^flj^^^fc. -f:t>SS;On O^W:t> 

y^x + 2<Dm%^mrz'r. ) T^$ti^7;i/:tn:^- 

y ^^iSH^TT.^^L'TS i Ox ^*J^B|'Jic7)X-;^> 

[0 0 2 4] :^^m\t^iE>\z. m?^y)\^tuti-t^yj^ 

it'^^t LTA.:^-tt7;i/:t P^>ir >^fflt/^^ h<DX^ 40 
[0 0 2 5] 

mm] y jv^uii-tsyjhit^m^^wt'T^xv'^ 
y^ 'i^x^m^^x^'tymm\o''^ty/cm^ 

F >^ ^ xt^ it-<T 7 □ ;tf - ymt-^^omm 

m^<±0S(.t^. c<D^'MU-<ty\z7y7.h'^tiUi)^ 
y^j :3yit'^mm\tmmm^mi&xxy^yir'^n 

5o 50 




#|g¥6-2 7 5 5 6 8 

6 

[0 0 2 6] L^^L. Z<D±m<DCF^ ' IZ^-dX^M 

CDF* -^^k^r^t. s ir Ny ®fc?^T^S*?tt;0^fg 

Tt'^m^trs^^o 'ecx:^^mx\t. -XyX^^izm 

fJCDF' y^^^i^ELi^V^cl:^. CM^I^{Ci±-<TFIg^l& 

;ii^^l>;^vMl:^^. f?Sb-^^j^^(7)C/Fi±7;/^;^^i.^7;i/ 
tuti-t-ym\:^^^:r,y^y^ ■ ;^X(^±^S^<hL 

^xm^xh 2m^^^mfxdb^t^ih. mzmm^tLx 

^^m\tm:kx^2mt^^o^t\zfs:^. 
[0 0 2 7] ^mmx\t. -^^iij^^yji^^tuti-^ymit 
-^i^^m^xs Ny ^±TSio. m^nm^xy 
f'ycfT^(Dx. Sir m(Dmihm^M^&o:iF' 
izm-^n^^nifj^fsi^K Lrz-^^-ox. t^cdsi. 

Ny ji^. -^c?)TcOSiOi /i(DX':;^>^ ' TX^i: 
[0 0 2 8] <h;i5T. *^0jTtS±lH7;i/:tD:^-7i^ 

ymt^^tLx^\z^^^y)i:tu-^yiiy (Ce f 
6 ) ^i^mt^f)^. ^n\t^&^. x^<D^^^. c/ 
FA,(Dimnt^^^^^t^^^^Lrzf)^^x^^. 

m^^Cs Ffl ^£SiOx ^*tiBf/icox^y5">^tCffll.^ 

^vt't^u^\t$>'Drz. Lf)^L. tzt^m'ikw-i'- 
6 0 9 3 B^'j^m\zh$^m'^rix^^^^o\z. ^nmn 
x\tcFz ' ^cFz' -^^^miz^^hxt^^j-^-^m 
j5gLTL£v\ xy^y^Kjt^<Dmmmw-^n^rz 
56, mmiz\tf3iiE>f3if)^^rz. ±B'j>mx\t. mm^^-^j 
^-om-^^mw-r^Tzibiz. cf^ ^1 : K^m-^x 
Cfi F5 izm-^Lrz:»y.^m^^x. c(Dr^m^M^\^x 

[0 0 2 9] V^^L. ^^miZ^nU. C, Fe tSi^^ 

m^yX-^^xcF^ \z^xmm'^n^(Dx. mm^^- 
u^-^Mm\zmm^'t^^mri^^^^\ L^^h. m\z^ 
m-^m^w^^f}^±xmmvx 1 ^ 6 <@® c f 
' i^i^^^Lrzt-rn^i.'Fntm^^itim^^^i^u 

\^^^t\Zf^D. Si. Ny IS$fJ|SfiilC?^bTiSV^illRffi 

tm^si-^n^. ^Tz. ^^^^^mmRxy^y^^mn:^ 

[0 0 3 0] 

[0 0 3 1] ^mmi 

mto^ F, :^x^ffli.^. s 13 na ymm^^r^s 
102 Jgfa*giit^^x^y?>^bTn>^i7 h • 
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(5) 



6-275568 



8 



20 SCCM 
0.6 5 Pa 
1 5 0 0 W (2. 4 5 GH 



[0 0 3 2] mi (a) ^c^^n^cl:^^c. 

^«LPCVD?£{CJ;0^J?1 0 nmCOS i3 
M3^J^^b, ^^l.iT^tJECVD^fC<:J:Oii;Pl 0 0 0 

nmcos i mmmBim4^m^Lrz. ^^\z. ±m 
Si 02 mmmmm4o:>±{zi^. /Ji^^'y^S4^vS7 

<J;DitgO. 3 5 MmOPiPg|S6<l:W-r^l/i^Xh • T 
[0 0 3 3] Z(DO:xi/\^:^m^^^^U^:/yX'^ * 

iiy^>^mm<Dry::L/\mmmm±\z-tyhL. -mt 

z) 

RFAWT7;'A7- 200 W(8 00 kH 

2) 

'^xyNmsmffifiS 2 0 
[0 0 3 4] ccr^\t. ±^u^^^uw^u-^tkX 

Dsi02 mmmmm4(D:siy^y{/^^nmizmffh 
fco ^fc. T^cos i3 Ni Tmm3timi^Lrz.mj^r 
^yX-^^iz'^muF* f}^^^Lr\^^u^^rc^\z. 
Si, na Tmm3\zMbxm3 0(Dm^^mvimmm 

[0 0 3 5] ^(DJiy^y^Oy^S^. mi (b) \Z^^ 

f)^. ^(D^mizmsi^^s ix N, Tmms^mmr^ 

[0 0 3 6] ;i(ox^:/5^>i:/©gTt5> m^^n 
u^^mm^^'j^-<Dmmf)^^^^iE>n^. z.<Dmm^ 
#UT-t^, si02 mmmi^4<Dxy^y^mmr 
itccfo^ibTsAyi^ - 7^ h^n^oMT<Dmi^i^miz 

3mm<DWM^\z^'^brz. . 

[0 0 3 7] V^^L. ^^rn\zLXh'<jt5k<D^o\Z:ki& 

[0 0 3 8] 'A\z. ^aij\^'yyx^ 'Tyyy^mm 
^\ mi (c) ic^$n^<fc^ici/vxh • Tx^7 5^£ 



[0 0 3 9] ^^fC. ^xA^^fiU >^7K^«l'iSa 
Tz. U±<D':fU±7.\Z^y). ^»Gi^ffimM^2tw^^- 

c:<i:?^~<. B,num:fji^m^^m'r^:2y^^h'ts- 
)v 7 ^m^-r^ c t mx^Tz. 
[0 0 4 0] mmm2 



10 if%mm\t. SRAMCDA#^TFTCDy-HI|1M<hta 
^J-Y(Dmm^Wm'^tz^<D±}ly7y^ y'::iy 

^^hmx\z:^^^r. Si 02 mfBmmmoxy^y^ 

CPxy^y^mmtc, Fe :y;<^fflv^TfTofc 
mr$>^. c:cz)yn-t:x^. ^2 ^#^.L;&;Ot^laeJ■r 
[0 0 4 1] :^mmmxxy^y^ "^y:f)\^tLX^ 
V^rzOji/\(Dm^^. m2 (a) tr^fc ^I^O^xA 
'>Un>S«i lilc^MK^blcazOy-hglibJS 

20 ^o^y-hmai 6. ^i:r/ccDy-h«@i 6^^x 
^w±mi 7f)V^^-xy^^ntz^(Dx^^. ±t2y 

-hUMietl. Tl»ejitC^U vUn>ll 4i: 

^>i^xx> • vuit^ F (ws ix ) jil st:^mm 
^ntz^y^x^y • t^^J-^-f }^mt^^-/s.^^<Dx^ 
^0 ^'-hm.Mi 6<Dm&Mm\z\t. si02 t^^^^^cC^ 

_ -)ll S^^X^tLrz2\Bl<D'i:ty&XlZ^y). ld 
[0 0 4 2] C(D^x./\<D±m^Z\t. rzt'A.^tCYDm 

tc<i:osi02 mfmmmi9'^mm^n. -^^izco 
±\zui^7. h • 2 OTf)mm(D/^^-y\zm^^ri 

TV^^o ±fSl/>^7; h • VX^^ 2 0 M<5r- hmm 1 

gK2 1^*LTV^^c ^:<Z)|gPgE2 iCDrtSKT, SiO 
2 iromi^^l 9^X^;;5">^?^UT^iMi&ffiSi®«tcM 

40 [0 0 4 3] ±IB'^xA^ r CVXy^y^^mz^v 

hu. -mti^xymo^wxs \ 02 mmmmmi 9 

(DXy^y^^fxotz. 

Ce Fe SSa 2 0 SCCM 

;?fXJE 0.6 5 Pa 

RF«iSA7- 2 5 0 0 W(2 kHz) 

RF/W7X-;^7- 5 0 W,(l. 8 MH 

z) 

^yjL;\mm.%WMm. 0 
50 :tymmiQ'^^'ty/cTn^ (D^-^-o^m&^y 
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(6) 
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10 



(b) izfjk^n^^oiz. sioz mmmmmi9^^ 
i;y-hsi02 mi so-mmi^^tiTziy^^h 

[0 0 4 4] ^^5-^, C0Jiy^y^0m^l^\tS \ 

i3 N4 jiy^yifw±mi7{zM'r^msiit^^+mz 
oi mmmmmi9(^xy^y^^. y-hm^ieic 

[0 0 4 5] 



>(U7 7^-i'> • v^m^\^fz.m\z^^^xmm'r 

^-f. 02 (a) \ZfRLtz^(DtnC^^J\^\C 

^xv'^y^mm\z^-jVL. ~mt\yXT%^<D^^x 

S i Oz ^^^1^1 ^^Xy^y^htz. 
[0 0 4 6] 

C2 Fs mM 2 0 SCCM 

;?fXiE 0. 6 5 P a 

RF1lilg/N"7— 2 5 0 0 W (2 kHz) 

RFA'I'TX • /^7— 50 W (1. 8 MH 

2) 

^:^;\mMnMM& 0 'c 

[0 0 4 7] z.(J:>^^i^x\t. Cz Fe <7)i^^a^^iSt::J: 
DCF^ ij^ti'^^Aj^^-r^f}^. l5l^tC>k;S0F* 
^U, ^ICOF- fj^Xy^y^m^xmU^VTcS iz N4 
x>7 5^>i^<?±li 7tc*fT^M^tt^ffiT$i^:^c. ;i 
(T^SSm. 1113 tC^$n^J:ettC, MM^nfcSia N4 

x^y^>^f?±si 7 b(DTmmxy~-hmmi 6^- 

[0 0 4 8] :^±, ^mM^2m(Dmmm\zht^^^x 
m^MLfcf)^. :^^m\t:inib(Dmmm\zm6m:&^n^ 

yX^tLXECR^yX-^^^klSl CP^SOitf^c 
t^. :ii^u-T /-"[^m-fyX-^XUl O^'^ty/ cm 
' . A,ija>iS:/^XT^TCPT^ii 0^2^! O^M 

:ty/cm' <D:i"-y-<D'i:ty^mf}m'B^nx^ 

[0 0 4 9] xy^y^ ' ii7.tLxm^^n^yji:t 
a t!'-:^^y mt^^Cr Fy fe, ±ai<?)C6 \zm^ 



X&n\t. ^^ib^f3:^h<DX:^'DX^mi:>r^^\ 

[0 0 5 0] ^Tc. ^^mif}mm-^m^m(D^a±7.m 

tVxlt. ONO (S i Ox /Six Ny /S i Ot ) 

mmBm(Dxy^ny^mf)^$>^. ^n\t. y-i-ms 
xy^/^y^^y-hmmm^mo 

10 [0 0 5 1] Z.<Dm. Xy^y^^^^ ^m-T'^Xy^ 
[0 0 5 2] 

immmw:] ^AJc<Dmmt^^%m^i^^uxo\z. 
mo:>\^y'^xy^y^i5mz^n\i. ^^mt^m^-^') 
T - CO ^^mt^^t ^xxy^y^\z ti^ffl x^m-^^ 
tcC/Y^<D±'^^^y)Vtuti-t^ymt'^^^^^& 
:fyX^^x^m\zmm^^. xy^y^ - ^^.o^j^ 
i^tVXm^^^tf)^X^^J;:^\zr3:^o ht^h. 

20 )v^uf}-if.ymt'^m\i. Wi^mm^wyx^¥ 

' ^m\\Z±^hU^^fz}^. Si Ox ^«^5tS(hSix 

Ny ^Mnmt(Dm<r>m^xy^y^^'^m^]t^%r:> 

[0 0 5 3] Lfc^O^oT. :^WmtmM^'r^^ > • 

'r^^m^mMom.it\zumx%y). 't(DMm±.(Dm^ 
\m^xis.^\\ 

mi] if^m^^yd^^v ''^^-)mx\z^mLTz:f 
30 u^7sm^'t(DTMm\z\^fzt^r^x5^'t^^^mmmx 
^D. (a) nsi02 mTmmm±.\zyz/7.\> '-^7. 
^tm^-^ntz^m. (b) \ts lOz mmmmmox 

y^y^-ms ix Ny TiftM±T^?±Lfcm (c) 

i^ui^xh • '^7.{;ti^Tyyy^\z^y)W^-^nfz^ 

m. (d) h • ^iN-jUrtc^S i3 Ti^^JK 

hSDXfciSffi \ytz':fu^7.m^^<Dxnm\z htzt^^ x 
y^tm^s.mmmmxm. (a) ^t^®ics i. Ny x 
40 y^y^w^m^^r^2if<D^-hnM^^m.\^xs 
i 02 mwimmtm^'^n. ^^\zv'j:k h • 
;6^j^^$nrct^si. (b) H'^:t-;w^j^i£$n 

[0 3] SRAMcO-tJU^T^-O • n>^^ hOit*i 
«?iJl^:feV^r. Si. Ny X^;/5^>//ffii:JglC^T^^iR 

'^^thtz^m^Tntm^mmmmxi^^. 

50 1,11 • • • '>U3i>Sffi 
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imm 1 ] -f ^y^SA^' 1 0' 1 ^^y/cm^ w± 

5-±(*:i:-ri.x>/f-y/ • :^xcr)r^X-?i±]^^-t. 

. Fy (/i5t'L. X. y\,t^mX'M. ygx+20 
^7;Ujfn*-,-}fy|R'ft^Sr±(*i:-ri.x.yf-y^^ • 

x-y^y/:S^S. 

7;l/3rp/<.y-fe-yf 1 5::^iS!t-r SW^il 1 
amntm 2 izimco b- 7 •< x -y f - y 

[000 1] 

t:i3t>Tjiffl$it6H7>fx.y^y/::^ffitl9L, 
StRitS:;»cl^ < 5i» t=Sr*<A>x ./f-y^Sr^f 
[0002] 

cOffifiKl^^i: LT!±. --mzi^'}:iy\\L-^m. 4"T't>. 
SS-fti^ 'J n y ( s i o. ; ftSWWix = 2 ) ^*^;£< 

m\^t>fvz\^h. Si Ox irEgfSi»Moh-7-<x-y^y 

I., 

[0003] ±IBF7-fx-y^yy(i. t«*10CHF 
3 . CF4 /Hi m-^^. CFi /Oi m.-^^. Ci F 

6 /CHF3 iR^lS^. 7;^:to;;7-'■Ky^•^k-^*^tt 
I«c7)±{!|ittsx-yf-y/- ;<fx*<fflu<b^xT#:^«:. Z 
tlii, (a) yiV7ta:^~7\':ymt-^'^iz-^t1xlcB. 
^*5S iOx lco^fflt'iS^rBli^-&x;^s;pdf-co:^|;v^ 

c-o^-^i±^i. s i -o^^-&^^^]8ffu^c0§§i')^^v: 
o-t§«lil^*>J>i>, (b) s i 02 ico±x-y?-y/a 

'C*)i)CFx * (JBiS6<JlC{ix=3) Srifejat'^l.. § 

^>(: (c) x-yf-y^^^Rffii^oc/Fit (cHi^StF 
[00 04] ^fc, zzx-woTmmni. ±ti 



ijay^^«^l$:i§t. 

[0005] -^r. s^b-yjny (S i. Ny iltl-x 
= 3, y = 4) ti^'Jny •T'AMXl^jSffl^tll.fajS 
Si, Ny lOH^'fX-y^y^^tt, 
S*6<)WiS i Ox lc7)x>y^y/t|S]tR<7);^x^*t 
jifflSitI,. ^>:;t't, SiOi MiJ^^yfy- Ti^xhS 
{B$r±fl!i: -r l-StffiC J: 0 X -y ^ y ^tl, <0{;J=f U . 
Si. Ny KiF* i$.x.'vf-yymt-r^>y'J:^)l'K 
10 {5«i^ti>i:':J^^Tx.yf-y^^$tL, x.y^yT'aj^t 
S i 02 1<J: 0 i;3$V^. dixti, Ki^Pa1*S^X:^s;l.:^- 
(?5::^/MRIfS*<S i - F ( 5 5 3 k c a l /m o l e ) > 
Si-0»-& (4 65kJ/mo I ) >Si -Nfe^ 
(440kcal/'mole) X'hhZtt^i^'L. hi 

[ 0 0 0 6 ] ^J3, iI^ra*S^x^^;l.Jf-(0€lc{±ji[aj 
:^cj;'5^Tcoll*iaiS*^ ::::-C'{iR. c. wea 

s ti^ "H a n d b o o k of Chemistry 
and Physics". 69th ed. (19 
20 88^) (CRC Pressttfl. OT70'jr:W) 
iZtmcOT—f'i^mUz. 

[ 0 0 0 7 ] fc bx\ i^^J^y ■ f >'^M xwsjtis 

cO+t^fi. Si Ox JlfcSii NylfciOScTJig^tRx 
•yf-y^/SrS-n.lSA^'^a'?*^*)!.. SiO 
X litiittSSi. Ny ®c7)X.y^y^^(i. /ci:x.{f 
LOCOSffitifcV^T «^ ^i-M$I^Sr trzib(r)J-^ 

^--yymx-^uhtih. ±.%i:t.-j^yy\±. J^-X- 

\f:—?^'kmW<z±)i^htzih>\,ZJ-<.-v YfMm (SiO 
2 B) 7mK^b$*iTV>i.ll«-C{±. Tfl5<7)S i Ox « 

30 \,znLx^f<z-M^mm.m-f^ru^xx'hh. 
[0 0 0 8] )a¥t••^iT>'^MX(7){!Sjffl^b. ffiai-fb 
litt^roXS i, Ny e*ix-y^y/- r;<->''$:isfi 
±-thfz^(^:i^ v^yyW±Mh LX^^ti^Mz^lSL 
^fih'r-xijmtXii'O. Six Ny lirsiO. 
l$r«S!Kx-yf-y?^-ri)'^t^tXV->l>. fztt 
{i\ ^-/-c-x.y^y/Nfc7)^^^^-i;Srffi^3-<i:S 
y-cia^tSScO^fflt^ijiv^S i. N, mifiit'^^hXWz 
0. V^i7t9>i)ONO ( S i Or Ji/S ix Ny 1/S i 

Ox Ji) mm^-thy-yimmm^^fix\^fz 

40 $^>lc^l.i^^{i;^^-hSffi'^^M::s i. Ny 

nm^ixx^^h^-^<<z\t, >i<7)±tif^?tLi. s i Ox Ji 

c7)X7-f y^^(iS i. Ny JicO^Ii-C5il)l(cf?±tW 

[ 0 0 0 9 ] t ^-^T. m^ixm^j:hnmm<^YSiX' 

SI^RttOiSV -ix 7 ^ y /Srtr -5 /-ci^tcti , -mzW^f^ 

t/)<llitl'\ LA^L. S i Ox It S i , Ny ji£7)iS 
S i -O^^t S i -N^^(iJli=^ia*S-&x:^^;l/df 

50 y/(i*«6<)t3lljiT'J)l.. 



06/03/2003, EAST Version: 1.03.0002 



(3) 



1#ffl¥6-2 7 5 568 



[ 0 0 1 0 ] t**J; 0 :i«^jMIRx-y f-y/Sr^flgi: tl. 
[00 11] ZZX\ Si Ox ;i±T'S ix N, ISrX 

Hi. :^mmMzmm6 1-14274 4-t^A^iB 

Jt) ^f/h^^r-iCHz F2 ^O;<f;^fcC02 5:30-70 

o' ^i^i^LXF' t:mmLx CO vmn-mit I 

CFx * cri^lSMti^Wi^^LX SiOz Icox 
^imt^Wf-th. -IT. S ix N, t±F' $r±x.y^ 

y^^t LTx>yf-y/-C'#-5iOT\ CO2 <7)±mma 

icJ;-3-CCFx * *s«^LTtX7f•y/aJK(i:^5i:^ 

[00121 iit. Proceeding of Sy 
mposium on Dry P r o c e s s , §^8 
8^7^, 86~94^->'* ( 1 987^) Wi. 
HDi.- H7-^x>yf-:^/SStwNF3 i:Cl2 bi^l^ 

I. ■?-<^nm.mzi 'om'pizm.tiFc i m 

WtTSiO. ±OSi, N, «$:X.y^y/tS}S1iS 
*^fgfe$^^Tl^l.. Si-Ofe^(i^5j-y^-^l:5 5 
%-^tf<7)tMt, S i -N«g^{i3 0%T-J>0, 
-^ttcOSiJ-&*fiS<^oTV^S, oiO. SixNy Itf 

Wfe-^) i?)-e^xt::j5<, FCl A>^>W^4^U^F' . 

i Ox mi,iZtif3<r)yi^/!>Hzi:-oXi,ilbA.b::J^yf- 

[00 13] 

[wn^^m^LXot-tmrn] }Lm<r>^di>z. sio 

. l£7)±t-Six Ny ISrSS^Xyf-y^^-rSJSjetzo 

x.y^y^aS2:#i'i'i:^fe'S'S'*f'(±a^:^'C-$>«.. 
Wi. 7v;:?;l'KfES:±«si:tl.tSfllt=J:0Si. 

$rx-yf-y/i-i.jisg-c'ii, ji+T-s i o, mtmia-r 

[00 14] L*»U, fi!3|5«fJffitt>|3^gi{±S.?). J'vTi: 
I.. 

[0015] S i X Ny JicO±T'S l O, ISriM 

v\ ^Wi. -fTi-y • ri^:^h!Rii^i:^i¥t-tmmi,z 
iOSiOx ISrx-yf-y^^LTO-Ct, ^eo^flS^S* 



l,Zli&-fy'J:fj)l'*<i.&LXii^. Si. Ny *>'SttiL 
^LXLtoii-hX'hl, 

[001 6] Sifitc^oT. STLv^r5X-7jic0ligfflt 

\.^xziii:mmtmm^m^ivx\>^h. r^bui. 

Proceedings of the 43rd S 
ymposium on Semiconductor 
s and Integrated Circuits 
10 Technology, p. 54 (1992) (Cti, 
C2 He /fXcnmrn^^ryX-r ( I C P = I n d u c 
tion Coupled Plasma) Srffll'^. L 
PCVDmiiZiii^mi^^ilfzS 13 N4 160±T'TEO 
S-CVDffitJ;0m:^a3tS i O, ^$:C2 F 
6 ('\Jr-9-7;l'3foX:J'y) 5rfflV^•CX./f•y:/L. ^ 

it^tix\-^i. ^^&ryX-7'i>X'\i:ffx<r>fmim& 

{zm^thtriX'. Ci Fe J±«13r^:ty^fiO/h$V^C 
F' iZ^m^tl. C^l*«X-y^y/HS^tTV^|,tcr) 
20 t#t^>^l•CV^S. ^Jt, CKOtl'JtS-ri.C/FibW 

^ftv^7;^7^■^;</-!l^y^^Uv-co+(OC^I^{i. si 
X Ny •t>(7)NM^-J: 0 t S i Ox ff^OOIS^'fctS^U^ 
■t^^(r)X\ Si Ox S<0^ffif{i^§^lS*^ Si. 

Ny ±.x-iiimt?>, ztiti<. mm^m^^:f}-XA 

X'hhb^i(yixX\-^l, 

[00171 ^(73l$«i<i*>=3:0*af$>l.**. ^^Uz 
m^\ii:ni,z<^^b^'>oXi^i}^hh. t:bUi. ±M<7) 

-:^-S^■c:i±2 0W±fc^8^^i^T^^I>. A»*»saiRtt 
30 c^Ml^IA'^otfJ. C2 F6^0S^Si*^iSJS^cit^/^'^^ 
cm^lz]:hi>cob^t(:,ti^. ^ZX-^ 
%mi. Si. Ny JfHS^LT^StiSmitSrii^-t 
l.::i:*^'"rig^s i Ox 10K7-fx-yf-y/*ft$:ffi 

[00181 

[ilS$rWj*f'I.Jt46<7)^S] *^BJ(0h'5-^X.y^y 

•^jfySgSji^l 0'M3ty/cm3 ijLhcor^xv^^ 
fi£^l§'5rx-yf-y^^^lrtt'. -^C. Fy (T^^lfi 

t. ) X-^^1Xt7iV^a:fj-:r^ymt-^V!li±t¥bt 
iJi-y^yy ■ ^'xcoy'yX-7^^^-^i^ Si. Ny 

mm^^izB^-^fif^s i Ox mmM^mtKmz 

X'v^y^-th{j<r)X'hh. 
[0019] zzx\ ■^m^ryx-?bi,i. t^jftScor 
yx-7i<z)^'<.xn=i-bf}xm=?-m^mi-i:m'^^tz)sb 

ff)(^Cy^^<r>X^A^^j:^tlX\'^hryX-?(r>ZbX-hh. 
t^jftSwr yX-7bi,i.. fzb ^^BffiPalt R F 

50 >f i7njS$:fitj§LT-7-^^'DWlS:JEv:t-C:i:t::J:0 
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>-iSS5r3i^ L7t t cot- J) I. . 
[00 20] 1 Oii-^;fy/cm3 l^ltco^^y 

V, 'MJny^r^Xv, ICP (Inductive 
lyCoupled Plasma), TCP(Tra 10 
nsformer Coupled Plasma), 

[ 0 0 2 1 ] Sit , ±fa7;t';rn;{'-t>y*-fl:^tt<S, 

m^^ziim.^mm^. ^m. xtna, mm 20 
■^mcnmmth^bt.zi'jih. 

[0022] t^t^hW^-i:m-fz-fV)Vi[U:^-^^ymt 
-^«-^Jfc LTti, Th77;i^3roxf-ixy (C2 F 
4 ) , '^^-!f7/U:tn7'^'xxy (C4 F6 ) , -rh? 
7;l/:tni/-^'07'0'^y ( c -C3 F4 ) . ^^-^viv 
•^ui/i^'a-ffy (C-C4F6 ) . 's.^^yjVi^uK 
y^y (C6 F6 ) , i('?^yiV:^ni/9x3^v'^Y^) 
(c-Cv Fs ) . ^^'^'7;l':tnh*i/:J'n [2, 
2. 1 ] A,7-^i;xy (C7 Fs ) ^S^*^f^^li:*^'T' 
#«.. 30 
[0 0 2 3] *^HB{±i?t.^:4->'?&;S*^l O'Mjfy 
/cm3 ULhtfOT7Xv^4^iIti=3:x>/^y7-^grt 
T, -^^C, Fy {fd-iL^y., y{±@^:8S:T*0. 
y^x + 2«50^^^}Wc-r. ) f^$i^l.7;^5^■a7!7- 
;^^y^•^t-^S:±f*t•rl.x.yf-y7'■ nx(m'yX'7 

^m.^"^. n%(mm.zn^-=~yir^titzs\.^ 

y ^fff^l^vX^'tLTS iO. ;^W^JicOx.-/^y 
[0024] *SBfl{i$^.t, B«ia7;1^5ro;!?-7Ky^ 
I.. 

[0025] 

[f^ffl] 7;U^D;<?-t:y9ft€-&?S!)S:±*t-fl.x-yf- 
y/- ;^'XS:fflV-iT-^^>-S&JKl 0'M:t>'/cm3 Jil 
±0]f^lSr7Xv&JgfiS,1-^t, ffiJEET-C'ttSf^cOR 
F r 7 X v^i: Jt^T 7;i-5}- D ;<?-,-Ky yf(b-^coft?ai 
:'cfic0CF. * x=lAi^v->) 

I.. 50 
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[0 02 6] U>L. >I«0;*c»cOCF. * (C#-?T:^1: 
OF* *^^feij!c1-|.i:. Six Ny WcittSSStRttA^ 

i-thwrnt^jih. iz.x'i?mfiv\x. r^xv^tcis 

fj£?)F' *«±EgL=5ri^ie, CM^-ISctcifc'^TFM^ 
3rn;<f-^y|^b-^^x>/^y:/ • ;</-X£7)±^^fc u 

"^.x&^x'h 2m^^-^f3iX'kiii)'h, mzmmtlx 

[0027] fs't-^h ■7)V:^ui]—i(.yMt 

^^ffll^TS ix Ny Ji±T'S 1 O, ^^««15:X-y 
f-y/tSWC. S i X Ny ®£7)StiJffi*^'^^]Kc7)F* 
^c:^^i^|.]g^t*>'^r^,^, LT^jfji-o T , Tiffin S i x Ny 

coraiJi, JS^{cE^rS<03^^c>'^•:5'-xy/$^^!tS ix 
Ny fl$r, -ecOTcOS i Ox flOX^yf-y^ • vx^'fc 

[ 0 0 2 8 ] t ^ hX. WmX:\tlSiP)Vi:xiij-if^ 

yMt-^'^t\,x^\z^^^y)Vi(n^y^y {Ct f 
6 ) S-li^-ri.*^ <:Wi?c^11, c/ 

**>^,C6 Fe 2:SiO, J^W^flcOX ./f-y:/(rffl»,^ 
J:di:-t&^^{i*-5fc. L*-L, Jti:;U^!»4i^^l- 
60938^i;f^g^^te«^$i^•CV^SJ;^^^. Z.itm. 
•CtiCFs ♦ ■^CF2* *<:»;fitc4f£L-C-K'J-7-SrJB 
«L-rLSv%,x./f - y ^''SJ£coji^f*ifflW 3 til. 3t 
4^, nmz\its:iots:t>'>-rz. ilSil^fg-Cli, ^S^iK'J 
v-cOg-^?rffl«-n./c46t, CF4 S:l : \oM^X 
Ce Fe CjI^LTtXfXiJrfflV^-C, ClcORg^rjS^LT 

[0 02 9] t*^L, *^BBlCj:tL(f, Ce Fe {±«I5 

sr^x-7*-ccF* tst*?M$ixi.cot\ 

«-^fSW^*^'^tlfflli Lt 1 :)H^*>^. 6fflc7)C F 
* *<4lS;L-tk-rix«f. F*{iJlig|±J±lffl(;4J«L^ 
o;t(3^D. Si. Ny ^WMtitLTiSv^^fRtt 

A<3ii«$fLi.. ^fz. t-tfh-mm.y.y'i-y^^m^ 

[0030] 
[003 1] |ll!ifE«?iJl 

*^)!lfiW, Wfia^v-f ^'ajg^r^X-? ■ x-yf-y^JI 
ShCe Fe S i 3 N4 TJiflMSr*"-ri> S 

i O2 mmmm^:!^";^yC^\^Xny9^ Y ■ iS->—)V 
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[00 3 2] t-r. 01 (a) iZ^^ilhXolZ. ^ib 

^-mmm.w^ 2 <r>m&^ixtzi^ >j ^ ymwL i ±.i>ztz t 

X.tfLPCVDStCiOaStl 0 nmCOS i3 N4 Tfl* 
m^fML, gSv^T^ECVD^tiOBIIlOOO 

Si02 irsg*e^K4<7)±t2{i, 
;<-hl'i'';^bTSMR-V3 (M^.mtlMm ; '^Sh 

[00 33] C:iO'i'i>'NS:^"?Ii|iV-f ^'oisr^x-? ■ 

IXTiico^X'S i 02 lll^8iK4 5rX7f-y^' U 

Cs Fe 2 0 SCCM 

^'XE 0. 6 5 Pa 

V-f^-nfeVN-V- 1 5 00 W(2.45 GH 
z) 

RF>'n'^T;^ ■ ^N'y- 200 W(800 kH 
z) 

'?x>'N«Sm«i?ia 2 0 "C 

[0 0 34] ZZX'ii. ±^^^-7^ 
iXECRijcMi^o :itl,zX'0 , Ce Fe 

•3S i 02 mriimBm4(DJz-y^yytmmzmm 

fZ. tfz. Tffi<7)Si3 N4 TimSi^n^Uzms^X' 

s i 3 N4 rmm 3 f«j 3 o so^v 
i^mx'h^rz, 

[00 35] C:cOX-y^>'i?'C7)^ft, 01 (b)t7i^$ 

[00 36] ^fc, ::cOX.yf-y:/3!^T'{±, la^Ti^il 

.-KiJ-7-{i, S i 02 JI^*&^Il40x-/^y^-^i^-C' 
(±::c:*»'^x^^••y:5' ■ r'>>-$m.oiEi^(7)ffiMf^fflt 

y;?':? h • *-/P7C0iJM®WffiS, S is N4 Tim 

sio^mmco&^mmz^Lfz, . 

[00 37] L*»L.. V^•fn^cUT^>^^3ftcoJ;■5t::^* 
[00 38] JW;:. '^x.J^^ryX-? ■ T'vi^y/^m. 

iizmkLxm^co^nx'Oi r5X-7- r y^y/Sr^r 
v\ Hi ( c ) oiii^xx s ■ -7X95i 



[0039] mmz. -^x^N^^y yK7|<?mciia 

lai ( d) tc^$ni)J:atc, ny^'^' h • t^-fU 
4a<r>&mzl^iiiUzSi3 N4 TtM3$r^SB^*L 
fz. W±<7)rn-fextcj:0, ^i(ifi«;H«i^2t^^^- 

;t=5:<, ^«f=5:M:^tt}B^^&*tSny77K • 7}^- 
/L' 7 5: JgBg-r S *5T ^ . 
[0 04 0] ieilM2 

10 ^mmii, sRAM<nmmTFT<Dy-hm.mtsi 
'tgy-K<^Jtgg?:J^^-tSjti^co-t/U7T7'f y • 3y 
hanxtctJV^T. Si 02 iraffii^Koxv^y/ 
Sri CPx-yf-y^^^StCe Fe ^'xSrffli^Tfio/v: 

I.. 

[004 1] *^MW|-cx-yf-y/ • ■•f yr;!^*: ttffl 

l,^!t7i''N<7)fl!BS.S:, 02 (a) {.Z'^'t. Z<r)^s.)\ 

\i. ij 3 ymi 1 1 ±ts ffin-fwc J; 0 vmm^ 

13**mSiX, C:c7)±T'K^-f>'N'- b5yi^'X^'C02 
20 M;^ 1 6 , it/^tfOy- hmfli 1 6 Srfm 

gcOX.yf-y:5'3!)^^^g1-|.!tJ6<7)S i3 N4 Xvf-y 

ywstmi iifij^^-~y-^^ixtzh<r)X'hh. ±sy 

- 1 6 {i. TWi*>'?>)ii:'-K'>' v"J 3 yli 4 

^'y^^x-f y • x'J■^^'^ H (ws ix )mi5timm 

^tifz^y-ZXry ■ --KDf-^ H^*^ii>^l.t<7)T'J) 
y-hSffil 6coM«ffit::t±, Si 02 *>^>=5rS 
h'-^^-yH 8A*x-y^Av:7 ■ ro<:X{c:J:OJB 
^^fitfcO, M^ioy-hmffil 6fcJ;Uf-*f^ 
-/U18^:'7X9tLfz2m<^^^y&SKiZ^'0. LD 

30 D)tfi§^^-r s'Fiti^Jittitfi^ 1 2 ij 3 ys« 1 1 

[0042] ::i7)'>x>'Nco^ffii-{±. tztliiicvum 
i.zx'osioz mfsimkm9t<im^ti. ^e^izzcn 

x^^h. iMv'jxv -7X920^. ny~vmti 

U2l-i:^LX\^h, Z<muU2\(r>\hUX\ SiO 
2 irallfegilSl 9^X.yf-y/L-C^|ifi«H5!ffit^tC^ 

40 [0 04 3 ] ±E'>x-'N^ I CPX-yf-y:?^^i:H-fe y 
b LTTiao^frT-S i O2 «SJ&i^^l 9 

C7)X-yf-y/$r^f-5it. 
Ce F6 gll; 2 0 SCCM 

fjXH 0. 6 5 Pa 

RFmS>'^°V- 2500 W(2 kHz) 

RF/'^'-^ TX • 5 0 W(l. 8 MH 

z ) 

'!7x>'^icffil:®fflJfe■ 0 'C 

;c7)i§^t-(i, lCPx>yf-y^^^i:i*iT-4)ac$iil)-Y 

50 7rys=si 0'M>j-y/cm3 c7)5j--y-«7)Aigar7 
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1 0 



(b) iz^.^tihXoiz. S i02 M'Sl^m 9i5i. 

-;H S(r>±.lzii^ (ilzmc^-i--^ F-^^f-yH 9 a*J)e 
[00441 b:i^X\ ^OX7f-y:/<0^4'T'{iS i 

02 111^1^1 goox-yf-y/t. ^r'-hisil 6(1 
^ - S: a.<I -r i: =0: < 0 ^ i: § i^c . 

[0045] itftJ^ 

Clit'Ji. ^aSfi?l|2{Ci«-|.i:t!iSWi:t-C. ICPX-y 
f-y/^StCj F5;</'XSrfflV^r(p|«<?)SRAM(7)-fe 

h. t-f. 02 (a) (CS^L/it<7)tRt'^'x>'\2: IC 

s i 02 mmimmi 9ix.yi-yyitz, 

[0046] 

C2 F6 S[* 2 0 

;y;^JI 0. 6 5 

RFtiaS^N''?- 2 5 00 

RF>'N'-<7X • ^\'7- 5 0 
z) 

'!7x/N«»M®aS 0 -c 

[004 7] Z<7)TmX'\i. Ci Fs cr)m^mmmtX 
OCF* |ai^K::^£^F* ij± 

fS.L. Z<DF' ^SXv^V^j^+riiait/^S i3 N4 

S.-/^yyWitm 1 7 b(7)TMT-^^- MSgl 6 t)- 
[0048] *%Bfl$r 2e«|^0^JS^Jt3t bn\^X 

mmLtz¥, ii:^wmzinh<r>mmm><zn tih 
h<r>x'\i.ts:\'\ tLtt\i. }M<r)mmx'\t. mm&y 

yX-?bLXECRryX-?iiJ:-[/lCPim±.iiffz 

3 , y\^jay&ryX-7'^TCPX'l,il O'^-l O-'M 

0, ztLhcri^^-fA^mmLxi^^^w 

[0 0 4 9] x-yf-y^- ^xtLxm^i^ti&yi^^ 

n;i?-*:y?Wk-^!|^!lCx Fy t,, ±a:C7)C6 Fe tRBf> 
ixi,ij<0X'{i^j:<. y 2cr)^?^imfztm'0l,zii 

^'^x^m^mx-h'o . -K^t^^t-^, la^l^^^c 



SCCM 
Pa 

W ( 2 kHz) 
W ( 1. 8 MH 



[0050]*/^. :^wnimm'^m^d:9ti<nr\:i-txm 

t LT{±. ONO ( S i 0. /S i I Ny /S i Ox ) 

3mmy~ hmtm±i,zmi s i 02 « 

cnmmsiz^^ ¥^^-)Uim&-t?>fzib<r)rx:i-txX' 

Si, Ny iK±fasm^t.-?Tf?±$-tti,^t*tt' 

10 [005 1 ] ic^ffli, x-y^y/^ffr. isEffl-rsxyf- 
y/^iK^Aijis^^rtgT'j)^ Z motX'i^^j: 

[0052] 

HHco H ^ X >y f - y ^^rSlc J:ixl±\ 
-7-<o4B£ft*>'^ t #'T X >y f- y /WiisefflT # 
C / F Jt<0;»c$ V ^ 7 ;k7r o ;<? - ^ y iS-ft^tt Iri^^a 

ryx-?'^x'^mzmm^^. :c"/^yy ■ 0x<d±!S. 

^tlxm^lZti3n'^li:ol<z^j:^. L*>t>. f)^i}^ 
20 2.7/Wpj-n*--ify^-(k^W±s ScHMJi^frTTtF 
• SriilfJt^Bgt^v^/crt. SiO, ^tJIEfStS I. 

Ny mmbm(nmiRx.yi-yyimmtRitn>'> 
xm^-rizbmt&t^j:h, 
[0053] uzt^-iX. ^^miwmr^^ y • iv 

[HI ] *%BflSr3y^'^' h • *-yUjPl(ifflffltn:r 
$,0. (a) (±Si02 l^JfeSISUiK^i/'Xh • VX 

^*<j^is$n7t:im, ( b ) {±s i 02 Jiiiite^^c^x 

7^y^?t)<Si. N, TtfiKJiT'f^jtUctt®, (c) 
• -7X9^^7 'y>'yy\iZi:y)Vjii;Wz^ 
m. (d) Jiay^'^'h • *-;i-rt<^s i3 Ni TtfiK 

[EI2] 3|!i:|&Bfl5:SRAMeO-t;l/7r7-^ y • ^y^'^ 
h JDIICM t!trD-bxWS:-?-OI^tc Ltzifir.X 

m^^mmmmxh 0 , ( a > li^st s i . Ny x 

40 •x^y^''f?itJiS:fl"-tS2*coy-hm®5:SSLTS 

1 02 mWiWmm^^fi. $ fjHu-^-'x 

t^m^^fitzW^.. ( b ) ti^f-f K'>:r-;l'*%M3a 

[03] SRAMco-t;l'7T7^ y • ny^'^' hcoJtl?? 
Wc^>v^•C. Six Ny x-yf-y^f?jhS|::*^-r.i.iStR 

[W-ttOlKBfl] 
50 1,11 • • ■ i/ U n ygg^ 
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(7) 



1 1 

2,12 • • 'T-mifii^m^ 

3 ' • • • S i3 N4 T«6)K 

4,19 • • • s i 02 ir^*e»a 

5.2 0 • • • IxS/Xh • 

6.2 1 • • • mn^ 



7, 22 
1 3 
1'6 
1 7 

18,19 



■2 7 5 5 68 
1 2 

S i3 N4 X7^>'^'f?il:l 
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